Characterisation and optimisation of AC conductimetric biosensors.
Urease, immobilised on interdigitated gold electrodes, is employed as a model enzyme for characterisation and optimisation of a.c. conductimetric sensors. The sensors' response is measured over a frequency range of 20 Hz to 300 kHz and an optimum operating frequency established. The activity of the urease, both in solution and immobilised states, is investigated and Km values obtained. The effect of method of immobilisation and enzyme loading on the sensors' performance are studied and urease electrodes are characterised as a function of temperature, pH and electrolyte concentration. An important finding, particularly for conductimetric sensors designed for clinical use, is that proper consideration of the effects of electrode polarisation must be taken into account in order to maintain high sensor sensitivity at physiological electrolyte concentrations. Measurements of urea concentration in untreated serum are described.